FROM THE POINT OF VIEW OF PHYSICS         IO5
ANOTHER VIEW OF RIEMANN'S MANIFOLD.
It is easy to rise to Riemann's conception of an n-fold continuous manifold, and it is even possible to realize and visualize portions of such a manifold. Let aly a2, a3, a4. . .. < n+l be any elements whatsoever (sensational qualities, substances, etc.). If we conceive these elements intermingled in all their possible relations, then each single composite will be represented by the expression
ttj.0! + a2a2 + a3a3 +......a»+i<X*+i = I,
where the coefficients a satisfy the equation
<*1 + «2 + <*3 +......<**+! =  I-
Inasmuch, therefore, as n of these coefficients a may be selected at pleasure, the totality of the composites of the n + i elements will represent an n-fold continuous manifold.1 As co-ordinates of a point of this manifold, we may regard expressions of the form
£, or /(^), for example, log(^).
But in choosing definition of distance, or that of any other notion analogous to geometrical concepts, we shall have to proceed very arbitrarily unless experiences of the manifold in question inform us that certain metric concepts have a real meaning, and are therefore to be preferred, as is the case for geomet-
1 If the six fundamental color-sensations were totally independent of one another, the system of color-sensations would represent a five-fold manifold. Since they are contrasted in pairs, the system corresponds to a three-fold manifold.g to be represented. But the parallelism may extend farther, or be extended farther, than was originally intended on the adoption of the symbol. Since the thing represented and the device representing are after all differentf what would be concealed in the one is apparent in the other. It is scarcely possible to light directly on an operation like Q%. But operating with such symbols leads us to
